The N-terminal interferon-binding domain (IBiD) homology domain of p300 binds to peptides with homology to the p53 transactivation domain.
Two high affinity Ser-20-phospho-LXXLL p53-binding domains of p300 map to the C-terminal interferon-binding domain (IBiD) and N-terminal IBiD homology domain (IHD) regions. Purified fractions of a recombinant IHD miniprotein are active in a set of in vitro assays highlighting its affinity to the N-terminal LXXLL domain of p53 including (i) dose-dependent binding to Ser-20-phosphorylated p53 tetramers; (ii) DNA-stimulated binding to p53 tetramers; and (iii) inhibition of MDM2-mediated p53 ubiquitination. The active component of the IHD miniprotein was localized to a 75-amino-acid fragment corresponding to amino acids 401-475 on human p300. This minimal IHD miniprotein can function in vivo as a p53-binding polypeptide in assays including: (i) complex formation with VP16-LXXLL peptide motifs in the two-hybrid assay; (ii) action as a dominant negative inhibitor of p53 from p21 luciferase templates; and (iii) attenuation of endogenous p21 protein levels. Further, we show here that the IRF-1-dependent stabilization and reactivation of p53DeltaPRO protein (LXXLL+/PXXP-) can be neutralized by the minimal IHD miniprotein, suggesting that IHD can bind to the p53 LXXLL domain in vivo. Phage-peptide display to the IHD miniprotein gave rise to an LSQXTFSXLXXLL consensus binding site that displays significant homology to the LXXLL transactivation domain of p53. These data validate the IHD scaffold as an independent LXXLL peptide-binding domain within the p300 protein, complementing the known peptide-binding domains including IBiD, C/H1, and C/H3.